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DETAILED ACTION 

1 . This office action is in response to application 10/605,683, amendment filed on 
3/06/2006. Claims 1-10, 12, 14 and 16-20 are pending in this application. Claims 1-9, 
12 and 16 are currently amended. The specification (i.e. abstract) is amended. Claims 
11,13 and 15 have been canceled. 

2. Applicant's arguments filed 3/06/2006 have been fully considered but they are 
not persuasive. The applicable rejections from the prior office action are incorporated 
herein. 

Claim Objections 

3. Claim 1 is objected to because of the following infomialities: With regard to step 
(c), this limitation recites the phrase "in response to the corresponding late mode being 
detennined to be greater than zero In step (b)". However, the step in which the 
corresponding late mode margin is determined to be greater than zero is step (a). 
Therefore, Examiner suggests the following change to step (c) of claim 1 : change the 
recitation "step (b)", found line 1 1 of claim 1 , to -step (c)-. 

4 Claim 4 is objected to because of the following infomialities: This dependent 
claim lacks sufficient antecedent basis. Specifically, the last line of claim 4 includes the 
phrase "the timing cycle", wherein said phrase lacks sufficient antecedent basis. 
Although claim 1 provides intended use that involves the phrase "a timing cycle", said 
phrase has not been further recited in any of steps (a), (b) or (c), and therefore does not 
constitute part of an inventive step or recitation in the claims. Said phrase fails to 



Application/Control Number: 10/605,683 Page 3 

Art Unit: 2825 

provide antecedent basis for any further recitation in the claims. Examiner suggests 
changing "the timing cycle" to -a timing cycle-. 

5 Claim 4 is objected to because of the following informalities: The phrase "said 
delays" lacks sufficient antecedent basis. Claim 1 only refers to "a delay", and never to 
a plurality of delays. 

6 Claims 17-20 are objected to because of the follov\/ing informalities: "said delay" 
lacks sufficient antecedent basis; "said late mode margin" lack antecedent basis; and 
the phrase "of the corresponding one of said plurality of timing paths" is unclear in its 
intended meaning. Examiner suggests a replacement for the phrase "of the 
corresponding one of said plurality of timing paths", change said phrase to: -of the 
timing path in which the delay element is located-. Appropriate correction is required. 

7 Claims 2-8, 1 0-1 5 and 1 7-20 are objected to because of the following 
informalities: These dependent claims use improper antecedent basis. The preamble 
of each of these dependent claims should appropriately relate back to its con^esponding 
parent claim. For example, claim 2 begins: "A method according to claim 1 ... ". 
However, the method of which claim 2 is referring has already been established In claim 
1 . Therefore, the beginning of claim 2 should read -The method according to claim 1~. 
Claims 3-8, 10-15, and 17-20 also require corrections to their respective preambles. 

Claim Objections Under 37 CFR 1.75 

8 Claim 4 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
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dependent form, or rewrite the claim(s) in independent form. There is no mention of 
"timing cycle" in step (b) of claim 1 . Therefore, claim 4 fails to limit the subject matter of 
claim 1 because claim 4 depends on subject matter (i.e. timing cycle) that is not present 
in the limitations of the parent claim. Examiner suggests changing "the timing cycle" to 
"a timing cycle". 

Claim Rejections - 35 USC § 112 

9 The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 4 and 5 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. With respect to claim 4, the phrase 
"corresponding late mode margin minus a fraction of the timing cycle" does not 
correspond to the subject matter discussed on page 1 5 paragraph [0027] of Applicant's 
specification, wherein timing paths are moved, by a fraction of the timing cycle, from 
highest peak to lowest peak if that timing path is in a list of delayed timing paths (i.e. 
said phrase does not find support in Applicant's specification). 

1 1 . Claims 16-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01 . With respect to claim 16, the omitted steps are: 
redistributing at least some of said plurality of timing paths within said timing cycle 
histogram. Claim 16 recites "in response to redistributing but never recites apriori 
an actual step of redistributing. 
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Claim Rejections - 35 USC § 103 

1 2. the following is a quotation of 35 U.S.C. 1 03(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 1-3 and 16-18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kojima et al. (US PG Pub. 20030014724). 

1 4. With respect to claims 1 -3 and 1 6-1 8, Kojima teaches all elements of these 
claims as explained in their respective paragraphs below. Kojima fails to specifically 
teach the use of the following terms: "early mode" and "late mode". However, Kojima 
does teach the applicant's definitions of "early mode" and "late mode" as is described in 
the three paragraphs that follow: 

Although Kojima does not explicitly use the term "late mode", Kojima does 
use the term "timing slack", which the applicant refers to as "late mode margin" 
(Applicant's Specification, pg 9, paragraph [0020], line 2). Both the applicant and 
Kojima use the temi "timing slack" to refer to a margin of time for further delaying 
timing signals. Applicant refers to "timing slack" on page 1 0 of the specification, 
in paragraph [0021], lines 1-3 (i.e. margin for delaying timing signals). Kojima 
refers to timing slack on page 4 in paragraph [0055] (i.e. "degree of allowance" 
for further delaying timing signals). 
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Although Kojima does not explicitly use the term "early mode", Kojima 
discusses a constraint time that closely fits the applicant's definition of "early 
mode" margin. Kojima discusses this constraint time on page 2 In paragraph 
[0025] (i.e. a maximum delay time that exceeds some maximum delay constraint 
time). Applicant discusses "early mode margin" and its definition on page 10 of 
the specification in paragraph [0021] (i.e. margin between time when element 
must be triggered [maximum-delay time] and some time later when element is 
actually triggered [exceeding constraint]). 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify Kojima by substituting such terms as "early mode" and 
"late mode" for the descriptions of the delay-time problems discussed in Kojima, 
because such modification is consonant with Applicant's disclosed specification 
definitions. 

1 5. With respect to claim 1 , Kojima teaches a method for reducing the magnitude of 
an overall instantaneous current draw (pg 7, paragraph [0120], i.e. reduce peak current) 
during a timing cycle in a synchronous integrated circuit having a plurality of timing 
paths (pg 7, paragraph [0120], i.e. a "plurality of flip-flop circuits" which may constitute a 
plurality of timing paths) each having a late mode margin associated therewith (i.e. an 
allowance, pg 1, paragraph [0011]) is obtained for each flip-flop circuit), comprising the 
steps of: (a) stepping through the plurality of timing paths (obtaining an allowance for 
each flip-flop circuit, I.e. path, pg 1 , paragraph [001 1]) so as to detennine for each one 
of the plurality of timing paths whether or not the corresponding late mode margin is 
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greater than zero (using a useful skew, wherein a useful skew is the same as a late 
mode margin that is greater than zero, i.e. a useful skew is determine for all circuit paths 
-a useful skew is greater than zero -a zero skew is equal to zero, pg 1 , paragraph 
[0007]); (b) in response to the corresponding late mode margin being determined to be 
greater than zero in step (a), adding a delay to the corresponding one of said plurality of 
timing paths (i.e. inserting a delay to a clock, pg 1, paragraph 0011; Kojima recognizes 
that a delay can only be inserted for those circuit paths with a useful skew i.e. margin 
greater than zero); and (c) in response to the corresponding late mode being 
determined to be greater than zero in step (b), inserting a delay element into the 
corresponding one of the plurality of timing paths, said delay element configured to 
induce said delay into that one of the plurality of timing paths (i.e. inserting a device 
having a delay, pg 10, claim 2). 

16. With respect to claim 16, Kojima teaches: a plurality of timing paths resulting in a 
timing cycle histogram (i.e. timing change probability chart, which effectively shows 
when each circuit may change or draw current at a particular time, pg 7, paragraph 
[0122-0123]); and a plurality of delay elements distributed among said plurality of timing 
paths in response to redistributing at least some of said plurality of timing paths within 
said timing cycle histogram (i.e. overlapping skew boundaries of Figure 10 are used to 
determine when each circuit path should switch in order to reduce peak current draw, 
which may result in a redistribution of when each circuit timing path will turn on. pg 7. 
paragraph [0122]). 
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1 7. With respect to claim 2, Kojima teaches all the elements of claim 1 , from which 
the claim depends, as described above. Kojima teaches a method wherein at least 
some of the plurality of timing paths each have early mode problems (pg 2, paragraph 
[0025], i.e. maximum delay time constraint violation - early mode), the method further 
comprising, prior to step (c), the step of fixing said early mode problems (pg 4, 
paragraph [0058], i.e. if constraint exists, adjust clock skew). 

1 8. With respect to claim 3, Kojima teaches all the elements of claim 1 , from which 
the claim depends, as described above. Kojima teaches a method wherein each one of 
the plurality of timing paths has a corresponding late mode margin (pg 4, par 55, i.e. 
time slack of each flip-flop circuit is obtained) and includes setting each con^esponding 
delay to said corresponding late mode margin (pg 4, par 55, i.e. setting the delay of a 
flip-flop circuit to an optimal value of its late mode margin i.e. timing slack). 

1 9. With respect to claim 1 7, Kojima teaches all the elements of claim 16, from which 
the claim depends, as described above. Kojima teaches an integrated circuit wherein 
each said delay is substantially equal to late mode margin of the corresponding one of 
said plurality of timing paths (pg 4, paragraph [0057], i.e. all flip-flop circuits are 
substantially at the center of the timing slack within a permissible range). 

20. With respect to claim 1 8, Kojima teaches all the elements of claim 16, from which 
the claim depends. Kojima teaches: wherein at least one said delay is substantially 
equal to said late mode margin of the corresponding one of said plurality of timing paths 
minus a predetermined period (i.e. delay may be set to the difference between Dopti 
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[optimal value of timing slack -late mode margin] and a current Di (some predetemnined 
period], pg 4, paragraph [0055]). 

21. Claims 7-10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kojima et al. (US PG Pub. 20030014724) in view of Kovacs et al. (US PG Pub. 
20050050496). 

22. With respect to claim 7, Kojima teaches all the elements of claim 1 , from which 

' the claim depends. Kojima fails to teach: the step of removing at least one timing path 
from said portion of the plurality of timing paths . However, Kovacs teaches: removing 
at least one timing path from said portion of the plurality of timing paths (pg 1, 
paragraph [0008], lines 6-10). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to incorporate Kovacs into the method of Kojima because 
Kovacs suggests an improvement by removing the wires of a timing path if that timing 
path exceeds a threshold delay (Kovacs, pg 1, paragraph [0008], lines 6-10). 

23. With respect to claim 8, Kojima in view of Kovacs teaches all the elements of 
claim 7, from which the claim depends. Kojima teaches: wherein at least some of the 
plurality of timing paths each have early mode problems (pg 2, paragraph [0025], i.e. 
maximum delay time constraint violation - early mode), the method further comprising, 
prior to step (c), the step of fixing said eariy mode problems (pg 4, paragraph [0058], i.e. 
if constraint exists, adjust clock skew). 

24. With respect to claim 9, Kojima teaches a method for reducing the magnitude of 
an overall instantaneous cunrent draw (pg 7, par 120, i.e. reduce peak current) during a 
timing cycle in a synchronous integrated circuit having a plurality of timing paths (pg 7, 
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paragraph [0120], i.e. a plurality of flip-flop circuits) each having a late mode margin 
(Figure 6, S402, i.e. obtaining an optimal value of timing slack for each register F/FI), 
the instantaneous cunrent draw having a profile that includes a peak defined by a 
portion of the plurality of timing paths (i.e. peak value caused by the simultaneous 
switching of flip-flop circuit paths, pg 1 , paragraph [0007]) comprising the steps of: 
determining if the late mode margin of each one of the plurality of timing paths Is greater 
than zero (using a useful skew, wherein a useful skew Is the same as a late mode 
margin that is greater than zero, i.e. a skew is determined for all circuit paths -a useful 
skew is greater than zero -a zero skew is equal to zero, pg 1 , paragraph [0007]); and 
for each one of the plurality of timing paths having a late mode margin greater than 
zero, determining a delay (i.e. a delay is added to a clock signal in order to reduce peak 
current; Kojima recognizes that a delay can only be added for those circuit paths with a 
non-zero skew margin, pg 1, paragraph [0014]) for that one of the plurality of timing 
paths in direct response to the determination of step (a), said delay being a function of 
the corresponding late mode margin (i.e. an allowance [late mode margin] Is obtained in 
order to insert a delay to a clock, pg 1 , paragraph [001 1]). Kojima does not teach: (c) 
removing at least one timing path from said portion of the plurality of timing paths. 
However, Kovacs teaches: (c) removing at least one timing path from said portion of the 
plurality of timing paths (pg 1 , paragraph [0008], lines 6-10). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to Incorporate 
Kovacs Into the method of Kojima because Kovacs suggests an improvement by 
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removing the wires of a timing path if that timing path exceeds a threshold delay 
(Kovacs, pg 1, paragraph [0008], lines 6-10). 

25. With respect to claim 10. Kojima in view of Kovacs teaches all the elements of 
claim 9, from which the claim depends. Kojima teaches a method wherein each delay is 
equal to the corresponding late mode margin (pg 4, paragraph [0057], i.e. all flip-flop 
circuits are substantially at the center of the timing slack within a permissible range). 

26. With respect to claim 12, Kojima in view of Kovacs teaches all the elements of 
claim 9, from which the claim depends. Kojima teaches a method wherein at least 
some of the plurality of timing paths each have at least early mode problems (pg 2, 
paragraph [0025], i.e. maximum delay time constraint violation - early mode), the 
method further comprising the step of fixing said early mode problems (pg 4, paragraph 
[0058], i.e. if constraint exists, adjust clock skew). 

Allowable Subject Matter 

27. Claims 6 and 14 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

28. Claims 4, 5, 19 and 20 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

29. The following is a statement of reasons for the indication of allowable subject 
matter: With respect to claim 4, the prior art made of record fails to teach: setting each 
one of at least some of said delays to said con^esponding late mode margin minus a 
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fraction of the timing cycle. With respect to claim 6, the prior art made of record fails to 
teach: setting each delay to said corresponding late mode margin minus said 
conresponding early mode margin. With respect to claim 14, the prior art made of 
record fails to teach: for each one of the timing paths having a late mode margin greater 
than zero and an early mode margin greater than zero, subtracting the early mode 
margin from the late mode margin. With respect to claim 19 and 20, the prior art made 
of record fails to teach: delay is substantially equal to the difference between said late 
and early mode margin of the corresponding one of said plurality of timing paths. 

Response to Arguments 

30. Applicant's arguments filed 3/26/2006 have been fully considered but they are 
not persuasive. 

With regard to Claim Objections: 

31 . Applicant argues that changing the phrase "late mode margin of the 
corresponding one of said plurality of timing paths" to the Examiner's suggested change 
would alter the meaning of said phrase, which is not Applicant's intention. However, 
said phrase is still unclear with respect to the subject matter of the invention. 
Applicant's explanation of said phrase provides a clearer meaning of said phrase 
wherein Applicant states that: each of the delay elements has a delay that is a function 
of the late mode margin of the timing path in which it [the delay element] is located. 
Therefore, Examiner recommends a further amendment to claims 17-20 as 
recommended above under the Claim Objections section of this office action. 
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32. With respect to Applicant's arguments regarding the phrase "a timing cycle", 
Examiner points out that Intended-use recitation does not provide antecedent basis for 
subject matter found In the limitations of the claims. With regard to currently amended 
claim 4, there is no antecedent basis for the phrase "the timing cycle". Examiner 
suggests amending this claim as described above in the Claim Objections Under 37 
CFR 1 .75 section of this office action. 

33. With regard to Applicant's argument over the use of the Indefinite article "A", 
Examiner points out that there is an identity between the subject matter of the 
dependent and independent claims; the Identity lies in the method which applicant is 
further limiting. Also, none of the "numerous examples" of the Landls reference cited by 
Applicant correspond with Applicants' claims. 

With regard to Claim Rejections Under 35 U.S.C. 103: 

34. Applicant argues that Kojima is completely silent on stepping through a plurality 
of timing paths and assigning delays in direct response to this stepping through 
process. Also, Applicant states that Kojima appears to require timing paths to be 
analyzed in sets, rather than singly as in amended claim 1 . Examiner disagrees with 
this assertion. 

35. Although "stepping through the plurality of timing paths" is not directly recited in 
Kojima, the result of the stepping process is determining whether or not the 
conresponding late mode margin (i.e. useful skew value, timing slack, allowance, pg 1 , 
paragraphs [0007;001 1]) Is greater than zero. Kojima recognizes that a useful skew 
[i.e. late mode margin] is one that is greater than zero. Adversely, Kojima recognizes 
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that zero-skew may exist wherein the skew is found to be zero (pg 1 , paragraph [0007]). 
In response to Kojima requiring timing paths to be analyzed in sets, Examiner points out 
that Kojima simply states that each timing path, along with Its groups of elements (I.e. 
flip-flops) attached therein, are analyzed in such a way that a delay is added to their 
clock signal(s) in an effort to reduce peak current. Examiner asserts that step (a) is 
Implicit in the method of Kojima, and Is sufficient to support a rejection under 35 U.S.C. 
103(a). 

36. Applicant argues that Kojima is completely silent on the steps of: determining if 
the late mode margin of each timing path Is greater than zero, and If so, detennining a 
delay in direct response to the detennination that is a function of the late mode margin 
of that path, as recited In claim 9. Examiner disagrees with this assertion. 

37. Kojima teaches the effects of useful skew, and how such an allowance (i.e. 
useful skew) can allow for delays to be inserted in an effort to avoid simultaneous 
switching of flip-flop circuits to reduce peak current (pg 1 , paragraphs [0007] and 
[001 1]). Therefore, it is within the scope of Kojima to determine whether the skew is 
useful (i.e. whether the late mode margin is greater than zero), and to detemriine a delay 
In direct response to this detennination that is based on the late mode margin value (I.e. 
obtain an allowance in order to insert a delay into a clock (pg 1 , paragraph [001 1]). 
Examiner asserts these steps are implicit in the method of Kojima, and is sufficient to 
support a rejection under 35 U.S.C. 103(a). 
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38. Applicant argues tliat Kojima is completely silent on the step of: removing at least 
one timing path from the peak portion of a timing cycle histogram, as recited in claim 9 
step (c). Examiner disagrees with this assertion. 

39. First, Examiner does not believe that claim 9 recites this step, as Applicant has 
argued. Examiner interprets claim 9 step (c) as it reads: removing at least one timing 
path from said portion of the plurality of timing paths. In response to the argument. 
Examiner agrees that, in fact, Kojima is silent on step (c) as recited in claim 9. 
However, Kovacs teaches step (c) on page 1 , paragraph [0008] (i.e. removing a wire 
[i.e. timing path] if that wire exceeds a threshold delay). The motivation to combine is 
described earlier in the office action in the Rejection paragraph for claim 9. Examiner 
asserts that this step is explicit in the method of Kovacs, and is sufficient to support a 
rejection under 35 U.S.C. 103(a). 

40. Applicant argues that Kojima does not disclose: a plurality of delay elements 
distributed among the plurality of timing paths in response to redistributing at least some 
of the timing paths within a timing histogram, as recited in claim 16. Examiner 
disagrees with this assertion. 

41 . Examiner points out that Kojima teaches this step on page 1 , paragraph [001 1], 
wherein Kojima states that delays are inputted to clocks (i.e. "delay elements are 
distributed among the plurality of timing paths") to make a difference with respect to a 
change in the other clocks as to avoid a concentration of change in the clock (i.e. which 
effectively results in: "redistributing at least some of the timing paths within a timing 
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cycle histogram"). Examiner asserts that step (b) of claim 16 is implicit in the method of 
Kojima, and is sufficient to support a rejection under 35 U.S.C. 103(a). 

42. Applicant argues that nothing in the Kojima et al./Kovacs et al. combination 
teaches removing timing paths from a peak region of a timing path histogram as 
required by the claims. Applicant also argues that Kojima does not disclose the use of 
histograms in connection with their method. Examiner disagrees with these assertions 

43. First, there is not a claim requiring: removing timing paths from a peak region of a 
timing path histogram. However, Kovacs teaches: removing a timing path if the delay 
infonnation indicates that the delay of that timing path exceeds a threshold delay. This 
step would improve the invention of Kojima by providing a way to reduce a timing path's 
contribution to peak current, wherein that path has no margin for added delay. That is, 
if a timing path cannot be redistributed on a timing path histogram by way of its non- 
zero delay margin, then there is no way to reduce the peak current that a specific timing 
path induces, unless that timing path is completely removed. Therefore, the motivation 
is provided by Kovacs, wherein Kovacs states that if a threshold delay is exceeded (i.e. 
if the useful delay margin has been exceeded), then that timing path can be removed to 
avoid the violation. Secondly, in response to Applicant's assertion that Kojima does not 
teach a timing path histogram: Kojima teaches: a plurality of timing paths resulting in a 
timing cycle histogram (i.e. timing change probability chart, which effectively shows 
when each circuit may change or draw cun-ent at a particular time, pg 7, paragraphs 
[0122-0123]). Examiner asserts that Kojima in view of Kovacs teaches the steps 
described, and is sufficient to support a rejection under 35 U.S.C. 103(a). 
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44. In summary, Applicant fails to place claims 1-20 in condition for allowance. 
Examiner therefore maintains the rejections of claims 1-18 under 36 U.S.C. 103(a). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. Any inquiry concerning this 
communication or earlier communications from the examiner should be directed to 
Suchin Parihar whose telephone number is 571-272-6210. The examiner can normally 
be reached on Mon-Fri, 8:30am-5:00pm. +lf attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor. Jack Chiang can be reached on 
571-272-7483. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. Information regarding the status of an 
application may be obtained from the Patent Application Infonnation Retrieval (PAIR) 
system. Status information for published applications may be obtained from either 
Private PAIR or Public PAIR. Status information for unpublished applications is 
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available through Private PAIR only. For more information about the PAIR system, see 
http://pair-clirect.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Z) at 866-21 7-91S7 (tc 
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